Background: Total abdominal hysterectomy (TAH) is associated with substantial postoperative pain and discomfort. Transversus abdominis plane (TAP) block and rectus sheath (RS) block are used to block the sensory nerves of the anterior abdominal wall and thereby contributing in pain relief after lower abdominal surgeries.
Introduction
TOTAL abdominal hysterectomy (TAH) is a commonly performed major surgical procedure that results in substantial postoperative pain and discomfort. Postoperative pain, if not treated promptly, can impair the patient's ability to ambulate which may lead to adverse effects such as thromboembolism, myocardial ischemia, arrhythmia. These patients require a multimodal postoperative pain treatment regimen that provides high-quality analgesia with minimal side effects [1] [2] [3] .
Intravenous (IV) opioids remain the mainstay of analgesic regimen for patients post TAH. However, the use of opioids can result in significant side effects including sedation, nausea and vomiting. Therefore, alternative approaches, which reduce the requirement for strong opioids postoperatively are required [2, 3] .
An important component of the pain experienced by patients after abdominal surgery derives from the abdominal wall incision. The abdominal wall sensory afferents course through the transverses abdominis (neurofascial) plane superficial to the transverses abdominis muscle then pierce posterior rectus sheath and course between the rectus muscle and its sheath [4] .
Transversus abdominis plane (TAP) block and rectus sheath (RS) block are used to block the sensory nerves of the anterior abdominal wall and thereby contributing in pain reliefafterlower abdominal surgeries [я .
The aim of this study is to evaluate the effect of postoperative bilateral US-guided RS block versus postoperative bilateral US-guided TAB on 2967 2968 Effect of Ultrasound Guided Rectus Sheath Block Vs (TAP) Block for Pain Relief analgesic requirements and hemodynamic changes after TAH.
Patients and Methods
This prospective randomized was carried out in Tanta University Hospitals on 60 females, American Society of Anesthiologist (ASA) physical status I or II scheduled for elective TAH from December 2017 to November 2018. A written informed consent was obtained from the patients. Every patient received explanation to the purpose of the study and had a secret code number to ensure privacy to participants and confidentiality of data. Research results were used for scientific purposes only, Procedures was approved by both the institutional and the regional ethical committees. Any unpredicted risks appeared duringthe research was clarifiedto the participants and to the ethical committee on time and proper measures were taken to overcome or minimize these risks.
Exclusion criteria were patient refusal, hepatic, renal or cardiac disease, any known allergy to local anesthetic, physical or mental conditions which may vague measuring postoperative pain following surgery, history of chronic use of analgesic as NSAIDs or CNS depressants as antiepileptic, and bleeding disorders.
Sixty patients were randomized using sealed numbered envelopes to one of two groups (30 patients each); group I received bilateral US-guided RS block at the end of surgery and group II: Received bilateral US guided TAP block at the end of surgery.
Medical & surgical histories of patients were evaluated, clinical examination was performed, and all routine laboratory investigations were made. All patients received 150mg ranitidine and 10mg of metoclopramide one hour before anesthesia.
Routine monitoring of heart rate (HR) and rhythm by ECG, mean arterial blood pressure (MABP) using noninvasive blood pressure (NIBP), peripheraloxygen saturation (SpO 2) by using pulse oximeter were performed, an IV line was established with a 22G cannula.
All patients received a standardized general anesthetic technique for induction with 2mcg/kg fentanyl, 2mg/kg propofol, 0.15mg/kg cisatracurium was given. Endotracheal tube with a propriate size was inserted after three minutes and confirmed by bilateral chest auscultation and capnography.
Anesthesia was maintained by 50% oxygen, 50% air and 1-1.5% Isoflurane. Intravenous fluid was maintained by 10ml/kg ringer's lactate. Group 1 received, at the end of surgery and before extubation, US-guided bilateral RS block using 20-ml volume of bupivacaine 0.25% for each side, and group 2 received, at the end of the surgery and before extubation, US-guided bilateral TAB block using 20-ml volume of bupivacaine 0.25% for each side. After completion of surgery, Inhalational anesthesia was stopped, and muscle relaxant was reversed with atropine and neostigmine and the patient allowed to breath spontaneously. The endotracheal tube was removed when the patients fulfilled the criteria of extubation (spontaneous eye opening, purposeful movement, intact reflexes) and the patients were transferred to post-anesthesia care unit (PACU) for further follow-up.
Group I (US-guided RS block):
After aseptic preparation of the injection sites, US transducer (linear 6-13MHz) (covered with sterile sheath) was placed in an axial (transverse) plane, above umbilicus, in the midline. Identify the rectus abdominis muscle as it's the only muscular layer in the midline. The peritoneal cavity lies deep to the posterior rectus sheath fascia and may be identified by the peristaltic movement of the bowel loops. A 22-gauge needle was inserted in-plane to the transducer in a medial to lateral direction with the end point in the fascial plane between the rectus muscle and posterior rectus sheath. The needle was connected to the syringe via extension tubing. Accurate placement of the needle tip was facilitated by injection of a small amount of fluid (1-2mL of saline or local anesthetic) to hydro dissect the appropriate plane. Correct needle tip position and deposition of local anesthetic was indicated by the appearance of a hypoechoic fluid pocket immediately deep to the hyperechoic fascial plane below the rectus abdominis muscle, and above the posterior rectus abdominis sheath. If the needle tip was intramuscular instead of in the correct plane, a pattern of fluid spread consistent with intramuscular fluid injection was seen instead. After negative aspiration, 20mL of bupivacaine 0.25% was injected into this plane on each side. During local anesthetic injection, the abdomen was scanned cephalic and caudal to determine the extent of longitudinal spread. Medial and lateral scanning was determined the extent of horizontal spread.
Group II (US-guided TAP block):
After aseptic preparation of the injection sites, US transducer (linear 6-13MHz) (covered with sterile sheath) was placed in an axial (transverse) plane, above iliac crest, in the anterior axillary line. Identify the three muscular layers of the abdominal wall, the external oblique (most superficial), the internal oblique and transverses abdominis muscles. Among the three muscles, the internal oblique muscle is usually the most prominent layer. In the lower medial aspect of the abdominal wall, the external oblique muscle gives way tothe external oblique aponeurosis and may therefore appear as a layer of fascia instead of muscle. The peritoneal cavity lies deep to the transverses abdominis muscle and may be identified by the peristaltic movement of the bowel loops. A 22-gauge needle was inserted in-plane to the transducer in a medial to lateral direction with the end point in the fascial plane between the internal oblique muscle and transverses abdominis muscle. The needle was connected to the syringe via extension tubing. Accurate placement of the needle tip was facilitated by injection of a small amount of fluid (1-2mL of saline or local anesthetic) to hydro dissect the appropriate plane. Correct needle tip position and deposition of local anesthetic was indicated by the appearance of a hypoechoic fluid pocket immediately deep to the hyperechoic fascial plane between the internal oblique and transverses abdominis muscles. If the needle tip was intramuscular instead of in the correct plane, a pattern of fluid spread consistent with intramuscular fluid injection was seen instead. After negative aspiration, 20mL of bupivacaine 0.25% was injected into this plane on each side. During local anesthetic injection, the abdomen was scanned cephalic and caudal to determine the extent of longitudinal spread. Medial and lateral scanning was determined the extent of horizontal spread.
Measurements:
Demographic data, HR and MABP were measured as baseline, after induction of general anesthesia, every 15min till end of surgery, immediately after recovery, at 2h, 4h, 6h, 8h and 12h postoperatively.
Operative time (from skin incision to skin closure) and the duration of anesthesia were measured. Postoperative Numeric Rating Scale (NRS) to assess pain intensity at 2h, 4h, 6h, 8h, and 12h after recovery (If NRS >3, pethidine 0.5mg/kg was given IV and repeated every 3h till the NRS less than 4. Time to first analgesic request, total 24h pethidine consumption and side-effects (such as nausea, vomiting, bradycardia and hypotension) were measured. The primary outcome was the time to first analgesic request while the secondary outcomes werepain intensity by NRS, total amount of pethidine consumption and side effects.
Statistical analysis:
The sample size was calculated using the following assumption: The reduction in opioid consumption in the first 24h postoperatively was the main response variable. Power analysis identifying 30 patients per group, required to detect 20% reduction in postoperative opioid consumption between both groups with a power 80% and a significant level of 0.05.
The collected data were organized, tabulated and statistically analyzed using SPSSv25 (IBM, USA). For quantitative parametric data, mean and standard deviation were calculated and student ttest was used for comparison. For non-parametric data (NRS), median and range were calculated and Mann-Whitney U-test was used for comparison. For qualitative data, frequency and percentage were used and comparison was done using Chisquare test (X 2 ). The level of significance was adopted at p-value <0.05.
Results
In this study, 70 patients were assessed for eligibility; 5 patients did not meet the inclusion criteria and 5 patients refused to participate in the study. 60 patients were randomized into two groups 30 patients in each one; group I: RS block and group II: TAP block. All patients are followed-up and analyzed Fig. (1) .
In our study, there was no significant difference between both groups as regard demographic data (age, weight, operative time and duration of anesthesia) Table (1) . Comparison of the mean value of HR among the studied groups revealed that there was significant elevation at 6 hour and 8H postoperatively in group I compared to group II. Comparison of the mean value of MABP among the studied groups revealed that there was significant elevation at 6 hour and 8H postoperatively in group I compared to group II Figs. (2,3) . NRS score was significant elevated at 6H and 8H postoperatively in group I compared to group II Table (2) . First time of analgesic request in group II was prolonged in duration than group I. Pethidine consumption was reduced in group II compared to group I Table (1) . As regard side effects: PONV was significantly increase in group I compared to group II Fig. (5) . 
Discussion
The main cause of postoperative pain after abdominal surgeries is the abdominal wall incision. Injection of local anesthetics into the fascial planes will result in block the nerves of anterior abdominal wall before they pierce the musculature to innervate the abdomen wall [6] .
The TAP block is a regional analgesic technique which blocks T6-L 1 nerve branches and has an evolving role in postoperative analgesia for lower abdominal surgeries [7] . A significant advantage of peripheral nerve block technique is early mobility. Excellent analgesia along with minimal motor block of the limbs and no mandatory connection to infusion devices allow early patient mobilization. This leads to major benefits including reduced potential for deep vein thrombosis and pulmonary embolus, lesser incidence of atelectasis and respiratory infection, and minimal motor deconditioning [8] .
The advantage of US for peripheral nerve block is the ability to confirm local anesthetic spread around the target nerve [9] .
As regard to hemodynamic changes, the mean value of HR and MABP in group I showed significant elevation at 6h and 8h postoperatively compared to baseline mean value in the same group and in comparison, with the mean value of heart rate and mean arterial blood pressure at 6h and 8h postoperatively in group II.
These results demonstrated that, performing postoperative bilateral US-guided TAP block or bilateral US guided RS block was associated with stable hemodynamic but RS block group showed significant increase in heart rate and mean arterial blood pressure postoperatively in comparison to TAP block group. This could be explained by the elevation of pain score at 6h and 8h postoperatively in group I in comparison with group II.
These results were in line with Ripollés et al., who found that therewere no hemodynamic changes with TAP block in postoperative period and concluded that TAP block is an effective technique for reducing opioid use postoperatively following colorectal surgery, caesarean section, cholecystectomy, hysterectomy, appendectomy, retropubic prostatectomy, and bariatric surgery [10] .
As regard to post-operative pain, comparison of the mean value of NRS score among the studied groups (primary outcome of the study) revealed that, there was significant increase in NRS score in group I at 6h, 8h postoperatively compared to group II. The mean value of first time of analgesic request was in group II was prolonged in duration than group I. The mean value of total pethidine consumption was significantly more in group I than group II.
These results demonstrated that, the quality of postoperative analgesia was superior and more prolonged in duration in patients received USguided TAP block than patients received US-guided RS block. This could be explained by rectus sheath block technique is used to block the terminal branches of the 9th, 10th, and 11 th intercostal nerves which run in between the internal oblique and transverses abdominis muscles to penetrate the posterior wall of the rectus abdominis muscle and end in an anterior cutaneous branch supplying the overlying skin of the umbilical area. Local anesthetic deposition within the posterior rectus sheath bilaterally provides dense and predictable analgesia over the middle of anterior wall from the xiphoid process to the symphysis pubis; it is therefore used for surgery with midline (or paramedian) abdominal incision. RS block, compared to TAP block, is more effective in midline and paramedian abdominal incisions above the umbilicus than TAP block, which is mainly useful for transverse or pfennensteil incisions below the umbilicus. In TAP block, single injection is enough for several days while frequent dosage is required in case of bilateral RS block hence, insertion of rectus sheath catheters is essential [11] .
These resultswere in line with Jadon et al., They proved that the median time to first analgesic request was prolonged in the TAP group compared to the control group p<0.0001. The median number of doses of tramadol consumed in the TAP group was significantly lower compared to the control group. At all points in the study, pain scores both at rest and on movement were lower in the study group. The study concluded that TAP block reduces pain, prolongs the duration of analgesia and decreases supplemental opioid consumption when used for multimodal analgesia for pain relief after caesarean section [12] .
Additionally, Pratheeba et al., reported that the quality of analgesia along with lesser rescue analgesic requirement and their side effects makes the TAPB a good and safer option for lower abdominal gynecological surgeries [13] .
Moreover, Karatepe et al., concluded that USguided TAPB performed after spinal anesthesia results in lower VAS scores and reduced analgesic consumption [14] .
Also, Melnikov et al., Demonstrated that, the analgesic effectiveness of both paravertebral block (PVB) and TAP block after major gynecological cancer surgery. Both had significant reductions in both opioid requirements and pain scores during early and late postoperative periods [15] .
Also, Amin et al., concluded that preoperative US-guided bilateral TAP block in patients undergoing colorectal surgery was associated with reduction in the analgesic requirements postoperatively [16] .
Tan et al., concluded that, Patients in TAP block group consumed less morphine in 24 hours than those in the control group (12.3 vs 31.4mg) [17] . Shin et al., Proved that, US-guided TAP block provided more effective analgesia after gynecological surgery. His study was conducted on 32 patients randomized to undergo gynecological surgery with postoperative PCA or to receive US-TAP block. The VNRS pain score was significantly lower in the US-TAP group [18] . Hebbard et al., found that, incaesarean delivery parturient, TAP block was associated with reduction in the postoperative patient-controlled IV morphine requirement [19] .
Also, Carney et al., reported that TAP block has been demonstrated to be effective in patients undergoing TAH, VAS pain score was lower in TAP block group in most time points assessed [20] .
In controversy to this study Costello et al., concluded that, TAP block did not improve the quality of postoperative pain after caesarean section delivery [21] .
Additionally, Ghisi et al., found that, TAP block did not reduce morphine consumption during the first postoperative 24h after elective total hysterectomy [22] .
These studies were not able to show any differences between postoperative analgesic requirement because TAP block was used as a multimodal analgesic regimen in patients who received spinal anesthesia which increases the duration of postoperative analgesia. In the present study, TAP block was used as a postoperative analgesic regimen in patients who received general anesthesia.
Moreover, Loane reported that, TAP block was associated with greater supplemental morphine requirements than intrathecal morphine in 24 hours when conducted on 66 women undergoing elective caesarean delivery under spinal anesthesia and randomized to receive either intrathecal morphine plus TAP or a TAP [23] .
Also, McMorrow et al., compared the analgesic efficacy of the TAP block with and without spinal morphine after Caesarean section in a prospective, randomized, double-blinded placebo-controlled trial and concluded that, Spinal morphine but not TAP block improved analgesia after Caesarean section. The addition of TAP block with bupivacaine to spinal morphine did not further improve analgesia [24] .
The disagreement most probably due to the use of morphine intrathecally which increases the duration of analgesia as intrathecal morphine is very potent with prolonged period of analgesia, but its usage accompanied by many side effects like itching, nausea, vomiting and respiratory depression.
As regard to side effects, there was significant increase in the incidence of PONV in group I compared to group II. There was no significant difference in other postoperative complications in the two groups. This could be explained by more postoperative pethidine that was used in patients received RS block than patients received TAP block.
These results were in line with Carney et al., They compared the analgesic efficacy of ipsilateral TAB block after appendectomy in children vs placebo and found that, there was no significant difference in the incidence of nausea or distribution of nausea scores between the two studied groups at any time interval [25] .
Also, Baeriswyl et al., meta-analysis found that, Pain ratings were reduced at 6 hours postoperatively, but no effect was seen in the incidence of postoperative nausea and/or sedation, either at rest or during movement. The authors conclude that US-guided TAP block provides safe postoperative analgesic efficacy after abdominal laparotomy or laparoscopy and cesarean delivery [26] .
Also, Johns et al., found that, TAP block was associated with lower incidence of postoperative nausea and vomiting [27] .
Also, Siddiqui et al., published a meta-analysis around the efficacy of the TAP block and found that, no significant effects from the TAP block were noticed in postoperative nausea and vomiting [28] .
Conclusion:
Postoperative bilateral US-guided TAB block was more effective than US-guided RS block in patients undergoing TAH with prolongedpostoperative analgesia, less pethidine consumption and less postoperative nausea and vomiting.
